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ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce the production cost of a tandem type 
copying 

machine in which different voltage is applied to plural transfer rollers 
respectively by using power source devices whose number is fewer than that of 
the transfer rollers. 

SOLUTION: A constant-voltage power source device 31 and respective Zener 
diodes 32-1 to 32-3 are connected in series. The four transfer rollers 25C, 
25M, 25Y and 25K having the same constitution and the same resistance value 
are 

respectively connected to both side terminals of the respective Zener diodes. 
Voltage applied by the device 31 is divided by utilizing the Zener effect of 
the Zener diodes, so that specified optimum transfer voltage is applied to the 
rollers 25C to 25Y. As a result, transfer to a recording sheet is excellently 
performed. Since the transfer roller having the same constitution and the same 
resistance value can be used as four transfer rollers in the device, the 
production cost of the device is reduced. 
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* NOTICES * [JP,2001-255761,A] 
JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the imprint equipment in 
the image formation equipment which imprints the toner image especially formed with 
two or more imaging means to a transferred object about image formation equipments, 
such as a copying machine and a printer, in a different imprint location, and forms an 
image. 
[0002] 

[Description of the Prior Art] In order to perform image formation, such as a color-print, 
in recent years at high speed, the so-called tandem-die copying machine which installed 
successively and constituted the imaging unit which forms the toner image of cyanogen 
(C), a Magenta (M), yellow (Y), and each reappearance color of black (K) along the 
transit direction of an imprint belt is spreading. 

[0003] There are some which are indicated by JP,6-1 10343 ,A as an example of such a 
tandem-die copying machine (the 1st conventional technique). Drawing 16 is the 
schematic diagram showing the configuration of the image formation section in the 
tandem-die copying machine in the conventional technique of the above 1st. As shown in 
this drawing, this tandem-die copying machine arranges the imaging units 10C-10K 
which form the toner image of C, M, Y, and K along the transit direction of the 
conveyance belt 21, and equips with the imprint rollers 25C-25K the location which 
counters the photo conductor drums 1 1C-1 IK of each imaging units 10C-10K through 
the conveyance belt 21. The constant- voltage-power-supply equipments 70C-70K are 
connected to each imprint rollers 25C-25K, with migration of record sheet S by the 
conveyance belt 21, by impressing a sequential imprint electrical potential difference to 
the imprint rollers 25C-25K, the image of each development color piles up on record 
sheet S, and a color picture is formed. 

[0004] Here, the imprint electrical potential difference impressed to each imprint rollers 
25C-25K is set up so that such a high imprint electrical potential difference that it goes to 
the conveyance direction lower stream of a river so that the imprint roller of an imprint [ 
degree ] process may become higher than a forward roll copy process namely, may be 
impressed. Since the thickness of the toner on a record sheet increases so that it 
progresses to a down-stream imprint process while the imprint belt and the record sheet 
had been charged in the forward roll copy process (charge up) and being conveyed in the 
imprint location of a degree, if this does not impress as high an electrical potential 
difference as the imprint roller of the downstream, it is because it becomes impossible to 



imprint to a record sheet at the same imprint effectiveness. 

[0005] Therefore, each constant-voltage-power-supply equipments 70C-70K are formed 
in each imprint rollers 25C-25K, it sets up so that it may become so high that the 
electrical-potential-difference value goes down-stream, and he is trying to stabilize the 
imprint effectiveness of the toner image of each color in each imprint location by this in 
the conventional technique of**** 1. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the conventional technique of 
the above 1st, constant-voltage-power-supply equipment is needed, and a cost rise and 
enlargement of a tandem-die copying machine are not avoided only for the number of 
imprint rollers. As what solves such a problem, the tandem-die copying machine 
indicated by JP,9-50197,A can be mentioned (the 2nd conventional technique). Drawing 
17 is the schematic diagram showing the configuration of the image formation section of 
the tandem-die copying machine in the conventional technique concerned. Parallel 
connection of each imprint rollers 80C-80K is carried out to constant-voltage-power- 
supply equipment 71, and the same electrical potential difference is impressed. Each 
imprint rollers 80C-80K are set up so that it may become so low that the resistance goes 
to the conveyance direction downstream. Usually, an imprint roller covers conductive 
rubber to rodding, and is formed in it, and the conductive rubber concerned can change 
resistance by adjusting the amount of the conductive carbon blended with it. 
[0007] Since it can be made so large that the imprint current value which flows to each 
photo conductor drums 1 1C-1 IK which correspond from them goes to the downstream 
even if this impresses the same electrical potential difference to each imprint rollers 25 C- 
25K, one constant-voltage-power-supply equipment can attain the effectiveness of 
stabilization of imprint effectiveness, and, moreover, a cost cut and miniaturization of a 
tandem-die copying machine can be realized. 

[0008] However, in this 2nd conventional technique, four kinds of imprint rollers 25C- 
25K with which resistance differs had to be manufactured, and there was a problem that 
components cost became high, compared with the case where one kind of imprint roller is 
used. Moreover, in fact, it is difficult to adjust the resistance of each conductive roller 
delicately by changing the compounding ratio of conductive carbon, and when a 
manufacture process must be managed strictly, even if proper resistance is securable, a 
difference will arise in extent of a subsequent resistance change with time according to 
the difference of the content of conductive carbon, and it will have the problem that the 
proper resistance ratio concerned is unmaintainable over a long period of time. 
[0009] As an imprint charge grant member, the above problems are similarly produced, 
when using other conductive imprint blades etc. in addition to an imprint roller. This 
invention aims at offering the image formation equipment which can impress a proper 
imprint electrical potential difference, realizing low-cost-izing and the miniaturization of 
equipment by the simple configuration in view of the above-mentioned problem. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, with the image formation equipment concerning this invention It is image 
formation equipment which forms an image by impressing a predetermined electrical 
potential difference to two or more imprint charge grant means, and carrying out the 
sequential imprint of the image formed by two or more imaging means at a transferred 



object. The number of the imprint power units which impress an electrical potential 
difference to each imprint charge grant means is made fewer than the number of the 
imprint charge grant means concerned, and it is characterized by distributing the 
electrical potential difference generated with the imprint power unit of 1 to two or more 
imprint charge grant means through a partial pressure circuit. 

[001 1] Moreover, said partial pressure circuit is characterized by connecting to a serial a 
number smaller [ one ] than the number of the imprint charge grant means connected to 
said imprint power unit of 1 at least of voltage drop components, and coming to connect 
the end of the voltage drop component which the electrical potential difference 
corresponding to each imprint charge grant means to share the imprint power unit 
concerned generates. Here, resistance or a constant-voltage component may be used for 
said voltage drop component. 

[0012] Moreover, when the imprint in the imprint location where the path cutting means 
established in the middle of at least one connection path among the connection paths of 
an imprint charge grant means to correspond from the end of said voltage drop 
component, and the imprint charge grant means concerned were allotted is not performed, 
it is characterized by to have the connection control means which controls said path 
connecting means to cut the connection path concerned. 

[0013] Said imprint power unit of 1 Moreover, a current feeder and a current detection 
means, Based on the current value detected with the current detection means concerned, 
the current control means which controls said current feeder so that the current of a 
constant rate is supplied is included. It is characterized by having returned only the 
current which flows through said imaging means to the current feeder through said 
current detection means, and making it return the other current to a current feeder directly 
without minding said current detection means. 

[0014] Moreover, when the imprint in the imprint location where the path connecting 
means established in the middle of at least one connection path among the connection 
paths of an imprint charge grant means to correspond from the end of said voltage drop 
component, and the imprint charge grant means concerned were allotted is not performed, 
it is characterized by to have the connection control means which controls said path 
cutting means to cut said connection path electrically. 

[0015] Moreover, said current control means is characterized by controlling said current 
supply source means so that the current value detected with said current detection means 
serves as total of an imprint current which should be well-informed about the path which 
is not cut according to the cutting condition by said path cutting means. Moreover, the 1st 
path until it results [ from said imprint charge grant means ] in touch-down through an 
imaging means and the 2nd path which has almost equivalent resistance, It has the means 
for switching which switches the 1st path and 2nd path and connects the end of said 
voltage drop component, only in case said means for switching is imprinted with an 
imprint charge grant means to correspond, it is switched to the 1st path, and it is 
characterized by connecting with the 2nd path except it. 
[0016] Moreover, it carries out having had a resistance detection means detect 
beforehand the resistance in the imprint current path result [ from an imprint power unit ] 
in an imaging means via an imprint charge grant means, and an armature-voltage-control 
means control to change the electrical potential difference which makes it generate with 
said imprint power unit according to the detection result by said resistance detection 



means at the time of an imprint, in advance of imprint actuation as the description. 
Moreover, said resistance detection means is characterized by the detection result by the 
electrical-potential-difference detector concerned, and calculating the resistance in an 
imprint current path based on the fixed current value to supply including the constant 
current equipment which supplies a fixed current to said partial pressure circuit, and the 
electrical-potential-difference detector which detects the electrical-potential-difference 
value generated with the constant current equipment concerned at the time of 
energization. Here, the image formation equipment concerning this invention may be 
equipped with a path cutting means to intercept other imprint current paths electrically 
when calculating the resistance in the specific imprint current path of 1. 
[0017] moreover, the alienation which makes the image support and the imprint charge 
grant means in other imprint current paths estrange relatively when two or more of said 
imaging means are arranged in the image support to which said imprint charge grant 
means corresponds while having image support, respectively in the condition contacted 
electrically and said cutoff means calculates the resistance in the specific imprint current 
path of 1 — it is characterized by to be a means. Here, "the condition of having contacted 
electrically the image support to which an imprint charge grant means corresponds" 
means the case where an imprint charge grant means contacts in the condition that an 
imprint current flows through a direct or imprint belt etc., to image support. 
[0018] Moreover, the image formation equipment concerning this invention is equipped 
with the imprint belt it runs with constant speed, and said two or more imaging means 
may be arranged along the transit direction of said imprint belt. Furthermore, the 
impression approach of the imprint electrical potential difference in the image formation 
equipment concerning this invention It is the impression approach of the imprint 
electrical potential difference in the image formation equipment which impresses a 
predetermined imprint electrical potential difference to two or more imprint charge grant 
means, carries out the sequential imprint of the image formed by two or more imaging 
means at a transferred object, and forms an image. While making fewer than the number 
of the imprint charge grant means concerned the number of the imprint power units 
which impress an electrical potential difference to each imprint charge grant means The 
electrical potential difference generated with the imprint power unit of 1 is pressured 
partially by the partial pressure circuit, and it is characterized by making it impress a 
different electrical potential difference produced with the partial pressure concerned to 
each two or more imprint charge grant means. 
[0019] 

[Embodiment of the Invention] It explains referring to a drawing about the gestalt of 
operation of the image formation equipment concerning this invention hereafter. 
(Gestalt of the 1st operation) Drawing 1 is the schematic diagram showing the 
configuration of the image formation section in the tandem-die copying machine 
concerning the gestalt of the 1st operation. As shown in this drawing, this image 
formation section consists of the imaging section 10, the sheet conveyance section 20, the 
imprint section 30, the fixing section 50, a control section 60, etc. 
[0020] The imaging section 10 is equipped with the imaging units 10C-10K for creating 
the toner image of C, M, Y, and K. Each imaging units 10C-10K have the well-known 
configuration in which the cleaner, the electrification charger, the development counter, 
etc. were arranged on the perimeter, respectively centering on each photo conductor 



drums 1 1C-1 IK. Each photo conductor drums 1 1C-1 IK are charged with an 
electrification charger, and they are exposed by the laser beam in which light modulation 
was carried out by image data, rotating in the direction of arrow-head a. An electrostatic 
latent image is formed on each photo conductor drum 1 1C-1 IK of this exposure, and 
supply of the toner of a reappearance color which corresponds from each development 
counter is received, and it develops. 

[0021] The sheet conveyance section 20 lays the conveyance belt 21 with a driving roller 
22 and the follower roller 23, it is constituted so that a rotation drive may be carried out 
at a predetermined rate with the drive whose driving roller 22 is not illustrated, supports 
record sheet S to the conveyance side of the conveyance belt 21, and conveys it in the 
direction of arrow-head b. The conveyance belt 21 is a conductive seamless belt of 2 and 
volume-resistivity value 1010 ohm-cm, for example, makes heat-curing mold polyimide 
resin distribute the conductive carbon of the specified quantity the thickness of 100 
micrometers, and 1012ohms [/cm ] surface-electrical-resistance value abbreviation, and 
after pouring into metal mold, it is cast and obtained by the imide-ized reaction. 
[0022] A belt cleaner 24 is arranged on the location which counters the follower roller 23 
through the conveyance belt 21, removes the toner adhering to conveyance belt 21 front 
face etc., and maintains a belt front face at clarification. The imprint section 30 consists 
of the imprint rollers 25C-25K, a partial pressure circuit 35, and constant-voltage-power- 
supply equipment 3 1 . 

[0023] Each imprint rollers 25C-25K are arranged directly under the corresponding photo 
conductor drums 1 1C-1 IK through the above-mentioned conveyance belt 21. These are 
the elastic rollers which covered to rodding the conductive silicone rubber which is using 
the conductive roller of the quality of the material with four [ same ] for example, by 
which the conductive carbon of the specified quantity was distributed. By JIS-A 
specification, the degree of hardness of this roller is 60 degrees, and resistance is 
3xl06ohms. 

[0024] The electrical potential difference generated by constant- voltage-power-supply 
equipment 31 is impressed to each imprint rollers 25C-25K through the partial pressure 
circuit 35, and the sequential imprint of each toner image formed in the photo conductor 
drums 1 1C-1 IK is carried out by the electric field which this generates at record sheet S. 
After record sheet S by which the multiplex imprint of the toner image was carried out is 
conveyed with the conveyance belt 21 to the fixing section 50 and being fixed to it, it is 
discharged on the discharge tray which is not illustrated. 

[0025] The partial pressure circuit 35 consists of zener diode 32-1 to 32-3 as a voltage 
drop component, a fixed resistor 33, etc. Zener diode 32-1 to 32-3 is connected to a serial, 
and while the end (PI) of zener diode 32-3 is connected to the output side of constant- 
voltage-power-supply equipment 31, the end (P4) of zener diode 32-1 is grounded 
through the fixed resistor 33. Moreover, in each point P1-P4 of the zener diode 32-1 to 
32-3 by which series connection was carried out, the imprint rollers 25K-25C are 
connected, respectively. 

[0026] Asking easily by experiment etc., although the imprint electrical potential 
difference (the optimal imprint electrical potential difference) which should be impressed 
to each imprint roller changes for every model with differences in a configuration 
member etc., with the gestalt of this operation, the optimal imprint electrical potential 
difference of each imprint rollers 25C-25K has become 900, 1200, 1500, and 1800V, 



respectively. So, that whose zener voltage is 300V, respectively is used for each zener 
diode 32-1 to 32-3. Thereby, the partial pressure of the applied voltage of constant- 
voltage-power-supply equipment 31 is carried out by the partial pressure circuit 35, and 
the electrical potential difference (1500, 1200, 900V) of the value which lengthened the 
value of zener voltage one by one from applied voltage (1800V) is obtained. In addition, 
the resistance of a fixed resistor 33 is 1 M omega. 

[0027] Since zener voltage is stable the comparatively cheap top compared with the 
manufacturing cost of the conductive roller of resistance with which such zener diodes 
differ and it can be used semipermanently, the cost cut of equipment and maintenance of 
a proper imprint electrical potential difference are closed if . Constant- voltage-power- 
supply equipment 31 is equipped with the electrical-potential-difference detector 312 
which detects the electrical potential difference generated in the constant-voltage control 
section 311 and this power supply section. The constant- voltage control section 31 1 
equips the interior with the electrical-potential-difference generating section, compares 
the detection result of the electrical-potential-difference detector 312 with the reference 
voltage level (the gestalt of this operation 1800 V) directed from the control section 60 
(after-mentioned), it controls it so that the electrical potential difference by the electrical- 
potential-difference generating section always becomes equal to reference voltage, and it 
outputs the electrical potential difference concerned. 

[0028] A control section 60 controls actuation of each part, makes smooth image 
formation actuation perform, and consists of ROM62, RAM63, etc. with CPU61 while it 
sends information, such as motive directions and a reference voltage level, to constant- 
voltage-power-supply equipment 3 1 . ROM62 stores the control program for performing 
image formation actuation, the reference voltage level for carrying out constant- voltage 
control of the above-mentioned constant- voltage-power-supply equipment 31, etc. 
RAM63 offers the work area at the time of program execution while storing various 
control variables etc. temporarily. 

[0029] In addition, a fixed resistor 33 is connected in order to secure the operating current 
of zener diode 32. That is, since the current value which flows from each imprint rollers 
25C-25K to each photo conductor drums 1 1C-1 IK through the conveyance belt 21 is 
very small compared with the current field where it is about [ 5-50micro ] A, and zener 
diode operates certainly, he is trying for the current value which flows to each zener 
diode to become an operating current region by connecting and grounding a fixed resistor 
33. If the current value which increases by this is set to I, since an electrical-potential- 
difference value [ in / in the resistance in a fixed resistor 33 / 1 M omega and a point P4 ] 
is 900V, it will be set to I=900V/1-M omega=900microA. Since the zener diode of the 
current value A of 1= 900micro is the current field which operates certainly, thereby, the 
imprint electrical potential difference stabilized on each imprint rollers 25C-25K is 
impressed. Here, although resistance used what is 1 M omega for the fixed resistor 33, 
according to the specification of the zener diode to be used, it is changed suitably. 
[0030] By the above configuration, although the same imprint roller is used, the electrical 
potential difference impressed to each imprint roller can be made into the predetermined 
optimal imprint electrical potential difference. For this reason, while it becomes 
unnecessary to use the imprint roller of different resistance like the conventional 
technique of the above 2nd and the manufacturing cost of that part imprint roller becomes 
cheap, the voltage ratio stabilized semipermanently can be obtained by use of zener 



diode. 

[0031] (Modification in the gestalt of the 1st operation) About the gestalt of operation of 
**** 1, the following gestalten can be carried out as a modification. 
** With the gestalt of implementation of the above 1st, although he was trying to impress 
a predetermined electrical potential difference to each imprint roller using zener diode 
32-1 to 32-3, respectively, it may change to zener diode and a fixed resistor may be used. 
[0032] Drawing 2 is drawing showing the configuration which transposed the zener diode 
32-1 to 32-3 in drawing 1 to the fixed resistor 36-1 to 36-3. That each resistance of whose 
is 330kohm is used for a fixed resistor 36-1 to 36-3. Moreover, about a fixed resistor 33, 
that the resistance of whose is 990kohm is used. Thus, with constituting, the optimal 
imprint electrical potential difference of 900, 1200, 1500, and 1800V is impressed to the 
imprint rollers 25C-25K like the gestalt 1 of operation, respectively. 
[0033] Furthermore, it may change to zener diode and a varistor with the same electrical 
property as zener diode may be used. 

** A brush, a rotation brush, etc. which consist of the film which consists of conductive 
resin or conductive rubber instead of and a blade, or conductive fiber are applicable as an 
imprint charge grant member. [ an imprint roller ] 

[0034] Drawing 3 is drawing showing the example at the time of using the imprint films 
26C-26K instead of the imprint rollers 25C-25K in drawing 1 . The imprint films 26C- 
26K have the respectively almost same width of face as the width of face of the 
conveyance belt 21, and the location and inclination are adjusted so that it may touch by 
suitable contact pressure to the conveyance belt 21. What consists of resin with 
conductivity with the quality of the material of an imprint film comparable as an imprint 
roller is used. 

[0035] Furthermore, as shown in drawing 4 as an imprint charge grant member, a non- 
contact-type corona discharge machine is also applicable. As for each corona discharge 
machines 27C-27K, the thing of the same specification is used altogether. 
** Two constant- voltage-power-supply equipments are prepared, and you may make it 
use it for the object for monochrome image formation, and color picture formation, 
respectively. 

[0036] Drawing 5 is drawing for explaining the configuration of the imprint section 30 at 
the time of using two constant-voltage-power-supply equipments. The constant- voltage- 
power-supply equipment 31-1 used for the imprint of a black toner as an object for 
monochrome image formation is connected so that only imprint roller 25K may be 
impressed. The applied voltage in this case is 1800V which is the optimal imprint 
electrical potential difference of imprint roller 25K. 

[0037] Moreover, the electrical potential difference generated with the constant- voltage- 
power-supply equipment 31-2 used for the imprint of a color toner as an object for color 
picture formation It is controlled to be set to 1500V used as the optimal imprint electrical 
potential difference of imprint roller 25 Y. The zener diode 32-2 whose zener voltage is 
300V, and 32-1 carry out a serial, and are connected. The outgoing end Q3 of zener diode 
32-1 is supplied to the partial pressure circuit grounded through the fixed resistor 33, and 
each electrical potential differences 1500V, 1200V, and 900V of points Ql, Q2, and Q3 
are impressed to the imprint rollers 25Y, 25M, and 25C, respectively. 
[0038] Since it is not necessary to use the imprint roller with which resistance differs 
even if it can reduce the number of power units compared with the 1st conventional 



technique at least even if it is this case, and compared with the 2nd conventional 
technique, the stable imprint electrical potential difference can be obtained. 
** In the gestalt of implementation of the above 1st, although the image formation 
equipment of the direct imprint method which imprints a toner from a photo conductor 
drum to a record sheet has been explained, a toner can once be imprinted from a photo 
conductor drum to an imprint belt (primary imprint), and it can apply also in the so-called 
image formation equipment of the middle imprint method which carries out a re-imprint 
(secondary imprint) to a record sheet from this imprint belt. 

[0039] Drawing 6 shows the outline configuration of the tandem-die image formation 
section by such middle imprint method. As shown in this drawing, the secondary imprint 
roller 250 is arranged in the location where the imprint belt 210 is laid with the driving 
roller 22, the follower roller 23, and the backup roller 280, and this image formation 
section counters a backup roller 280 as an imprint charge grant member through the 
imprint belt 210 besides the imprint rollers 25C-25K for a primary imprint. 
[0040] In addition to the above-mentioned zener diode 32-1, 32-2, and 32-3, zener diode 
32-4 is connected to the preceding paragraph of zener diode 32-3 in the partial pressure 
circuit 35 at a serial, an electrical potential difference is impressed to a point Rl by 
constant- voltage-power-supply equipment 31, and the electrical potential difference in a 
point Rl and points R2-R5 concerned is impressed to the secondary imprint rollers 250, 
25K, 25Y, 25M, and 25C, respectively. In this case, constant-voltage-power-supply 
equipment 31 is controlled by CPU61 to generate the electrical potential difference of 
secondary imprint electrical-potential-difference 2100V. 

[0041] By such configuration, a proper imprint electrical potential difference can be 
impressed to all the imprint rollers that include a secondary imprint roller only with one 
power unit. 

** Although an electrical potential difference which is altogether different on four 
imprint rollers, using zener diode three pieces was impressed in addition with the gestalt 
of the above-mentioned implementation For example, use only zener diode 32-1, it is 
made to make an electrical potential difference lower than other imprint rollers 25M-25K 
impress only to imprint roller 25C, and you may make it other imprint electrical potential 
differences impress the imprint electrical potential difference which changes with the 
above 1st or 2nd conventional techniques. Thus, even if constituted, although imprint 
effectiveness may fall, it can reduce the manufacturing cost of an imprint roller compared 
with the conventional technique. 

[0042] (Gestalt of the 2nd operation) Next, the gestalt of operation of the 2nd of the 
tandem-die copying machine concerning this invention is explained. Drawing 7 shows 
the outline block diagram of the image formation section of the tandem-die copying 
machine in the gestalt of the 2nd operation. The image formation section shown in this 
drawing is the same as that of what the sheet conveyance section 20 differs from the 
partial pressure circuit 35 etc., and also is shown in drawing 1 . Therefore, explanation is 
omitted and the thing of the same component which attached the same number as 
drawing 1 is explained focusing on a different part. 

[0043] In the sheet conveyance section 20, the reflective mold photoelectrical sensor 29 
which detects the conveyed record sheet is installed in the location in front of photo 
conductor drum 1 1C, and the passage of the tip of record sheet S and the back end which 
has the conveyance belt 21 top conveyed by this is detected. On the other hand, in the 



partial pressure circuit 35, it has the switch sections 34C-34K for cutting those paths 
between the point PI that each imprint electrical potential difference is generated - a 
point P4, and each imprint rollers 25C-25K. As the switch sections 34C-34K, an 
electromagnetic relay is used and it is controlled to be set to ON by CPU61 , only when 
passing through the imprint location where record sheet S corresponds, for example. 
[0044] That is, since the distance from the reflective mold photoelectrical sensor 29 to 
each imprint location and the travel speed of the conveyance belt 21 are known 
beforehand, the timing to which the tip of record sheet S arrives at each imprint location, 
and the timing to which the back end escapes from each imprint location can be easily 
known by counting the time amount after the reflective mold photoelectrical sensor 29 
concerned detects each of the tip of record sheet S, and the back end. Thereby, CPU61 
can judge through which imprint location record sheet S is passing now, and controls it to 
turn ON only the switch section corresponding to the imprint location under passage 
concerned. 

[0045] Thus, degradation of the property of a photo conductor drum can be prevented by 
preventing the electrical-potential-difference impression to the imprint roller which has 
not been actually contributed to an imprint. That is, if an electrical potential difference is 
made to always impress to an imprint roller and a photo conductor drum is electrified, the 
electrification property of a photo conductor will deteriorate and the potential absolute 
value of the photo conductor drum front face at the time of imaging will fall. Therefore, a 
result from which image concentration changes is brought and repeatability worsens. It is 
more desirable to, shorten impression time amount of an electrical potential difference 
also at this point on the other hand, since it is in the inclination for a resistive 
characteristic to change when an imprint roller also carries out long duration 
energization. 

[0046] Then, as mentioned above, when turning ON each switch section only at the time 
of an imprint, degrading vainly the sensitization property of a photo conductor drum and 
the resistive characteristic of an imprint roller is lost, and the life can be developed. 
(Gestalt of the 3rd operation) Next, the gestalt of operation of the 3rd of the tandem-die 
copying machine concerning this invention is explained. 

[0047] Drawing 8 is the schematic diagram showing the configuration of the image 
formation section of the tandem-die copying machine concerning the gestalt of the 3rd 
operation. The image formation section shown in this drawing is the same as that of what 
it is characterized by carrying out constant current control of the imprint power source, 
and constant-current-power-supply equipment 41 etc. differs, and also is shown in 
drawing 1 . Therefore, explanation is omitted and the thing of the same component which 
attached the same number as drawing 1 is explained focusing on a different part. 
[0048] In this drawing, constant-current-power-supply equipment 41 consists of a 
constant current control section 41 1 and a current detector 412. The current detector 412 
detects the total current value which flows on each imprint roller, and based on this 
detection result, the constant current control section 41 1 is controlled so that the imprint 
total amount of currents concerned becomes a predetermined value, and it supplies it to 
the partial pressure circuit 35 which describes that current below. The point that zener 
diode 32-1 to 32-3 and a fixed resistor 33 are connected to a serial returns to the constant 
current control section 41 1 but like [ the partial pressure circuit 35 ] drawing 1 , without 
the opposite side of a joint edge with the zener diode 32-1 in a fixed resistor 33 minding 



the current detector 412. Therefore, being detected by the current detector 412 becomes 
total of the imprint current values 11-14 which flow to each photo conductor drums 1 1C- 
1 IK from the current 25C-25K which flows through a grounded circuit, i.e., each imprint 
rollers. 

[0049] Then, the total imprint current can control certainly to the optimal fixed value by 
carrying out feedback control of the constant current control section 41 1 so that the total 
current value (I1+I2+I3+I4) of these imprint current values 11-14 turns into optimal 
current value. Although these optimal values differ for every model, they are beforehand 
calculated by experiment etc. In addition, it is the same as the gestalt of the 1st operation 
that the resistance of a fixed resistor 33 is determined that the current value which flows 
to each zener diode 32-1 to 32-3 will serve as a current field where zener diode operates 
certainly. 

[0050] This originates in a change of the resistance of each imprint roller with time, and 
change of operating environments (temperature, humidity, etc.), and when the resistance 
of the imprint current path which goes via a photo conductor drum changes from an 
imprint roller, the imprint total current is kept constant. Since each imprint rollers 25C- 
25K consist of same ingredients and it is guessed that degradation and the effect of an 
operating environment are comparable, if even the total amount of imprint currents is 
controlled uniformly, the imprint current values 11-14 in each imprint roller will also be 
considered to be controlled uniformly, respectively. Consequently, the imprint 
effectiveness stabilized in each imprint roller is secured, and it becomes possible to form 
the image of image quality with good long duration. 

[0051] (Modification of the gestalt of the 3rd operation) The following gestalten can be 
carried out as a modification of the gestalt of implementation of the above 3rd. 
** Although the configuration always connected to each imprint roller from the partial 
pressure circuit 35 was carried out with the gestalt of implementation of the above 3rd, 
the switch section is prepared on wiring in front of each imprint roller, and you may 
enable it to cut electrically at the time of un-imprinting. 

[0052] Drawing 9 is drawing for explaining the case where the switch section is prepared 
in the image formation section in drawing 8 . The image formation section shown in this 
drawing is completely the same as that of what is shown in drawing 8 except having 
formed the switch sections 34C-34K in the partial pressure circuit 35 in the middle of the 
path from the point which produces each electrical potential difference of a partial 
pressure circuit to the imprint rollers 25C-25K. Each switch sections 34C-34K are 
controlled by CPU61 to be turned on, only when record sheet S passes through the 
corresponding imprint location. Since the method of the ON/OFF control is completely 
the same as that of the case where above-mentioned drawing 7 explains, explanation here 
is omitted. 

[0053] The contents of control of constant-current-power-supply equipment 41 differ 
from the case of drawing 7 . That is, if the tip of record sheet S is conveyed to the imprint 
location of imprint roller 25C, while turning on switch section 34C with directions of 
Maine CPU, CPU61 is set as the optimal imprint current value II as a current value 
(reference current value) used as the criteria which should be controlled by the constant 
current control section 411, and controls the constant current control section 41 1 based on 
the detection value of the current detector 412 to become the current value concerned. 
Then, when the tip of record sheet S is conveyed to the imprint location which is imprint 



roller 25M, switch section 34M are turned on. Constant current control is set up and 
carried out to current value II +12 by which CPU61 applied the reference current value of 
the constant current control section 41 1 to coincidence, and applied the optimal imprint 
current value 12 of imprint roller 25M to the above-mentioned current value II. However, 
when the back end of record sheet S passes through the imprint location of imprint roller 
25C, while turning OFF switch section 34C, the reference current value of the current 
constant current control section 41 1 is changed into 12 as a reference current value. Thus, 
it is made to synchronize with ON/OFF actuation of each switch section, and it controls 
so that the current value supplied from constant-current-power-supply equipment 41 
becomes always equal to the sum of the optimal imprint current which should lead to the 
imprint roller which has a record sheet in an imprint location. 

[0054] Since an electrical potential difference is not impressed to an imprint roller at the 
time of un-imprinting, degradation of an imprint roller and degradation of a photo 
conductor drum by useless energization at the time of un-imprinting are prevented by this 
configuration, and the life of an imprint roller or a photo conductor drum becomes long 
by it. Since the current value which flows from each imprint roller to a photo conductor 
drum is moreover controlled uniformly, the imprint effectiveness stabilized when change 
took place to the resistance in the middle of the path of an imprint current by the 
resistance value change, operating environment (temperature and humidity), etc. is 
secured. 

[0055] Moreover, it is good, even if the switch sections 34C-34K do not cut an imprint 
current path at all, but it switches to a resistance circuit equivalent to the resistance in the 
imprint current path concerned and it makes it return to the constant current control 
section 411. Drawing 10 is drawing showing the configuration of the partial pressure 
circuit 35 which can be set in this case. Only when passing through the imprint location 
where a record sheet corresponds, change-over switches 37C-37K are switched to the 
imprint roller 25C - 25K side, and are switched to the fixed-resistor 38C - 38K side 
except it. The sum of a current value which passed each imprint current path and each 
fixed resistors 38C-38K is detected by the current detector 412 through a grounded 
circuit. 

[0056] Since the resistance of each fixed resistors 38C-38K is set up equally to the 
resistance in an imprint current path until it reaches a grounded circuit via each photo 
conductor drums 1 1C-1 IK which counter from each imprint rollers 25C-25K, It becomes 
unnecessary to change a reference current value according to the cutting condition of the 
switch sections 34C-34K like [ in the case of drawing 9 ], and constant-current-power- 
supply equipment 41 is controlled by only the optimal imprint current value 
(I1+I2+I3+I4) set up beforehand. 

[0057] ** Although the gestalt of implementation of the above 3rd showed the example 
using the imprint roller in contact with the conveyance belt 21 as an imprint charge grant 
member, a non-contact-type corona discharge machine is also applicable as an imprint 
charge grant member, drawing 1 1 -- drawing 8 -- it is drawing showing the configuration 
which used the corona discharge machines 27C-27K instead of the imprint roller to kick. 
He is trying to connect shielding casing of each corona discharge machines 27C-27K 
between the constant current control section 41 1 and the current detector 412, without 
making it ground. Thus, by constituting, even if it uses a corona discharge machine as an 
imprint charge grant member, the same effectiveness as drawing 8 can be acquired. 



[0058] (Gestalt of the 4th operation) Next, the gestalt of operation of the 4th of the 
tandem-die copying machine concerning this invention is explained. Drawing 12 shows 
the outline block diagram of the image formation section of the tandem-die copying 
machine concerning the gestalt of the 4th operation. The image formation section shown 
in this drawing is the same as that of what a constant voltage differs from constant- 
current-power- supply equipment 40 etc., and also is shown in drawing 8 . Therefore, 
since it is the same component which attached the same number, it omits explanation, and 
it explains focusing on a different part. 

[0059] A constant voltage and constant-current-power-supply equipment 40 are 
constituted by constant- voltage-power-supply equipment 31, constant-current-power- 
supply equipment 41, and the change-over switch 42. An electromagnetic relay is used 
for a change-over switch 42, and it switches to it so that the imprint rollers 25C-25K may 
be connected to the constant- voltage control section 31 1 or the constant current control 
section 41 1 by the change-over signal from CPU61 . The condition that the condition that 
a change-over switch 42 is connected with the constant- voltage control section 311, and 
the constant current control section 411 concerned is started hereafter is connected with 
the constant current control section 41 1 in a change-over switch 42, saying "a constant 
voltage power supply turns on", and the constant current control section concerned is 
started is said "A constant current power supply turns on." In addition, where a constant 
current power supply is turned on, it will be in the same condition as the case of drawing 
8 in the gestalt of the 3rd operation. 

[0060] It connects with the current detector 412 between the constant current control 
sections 411, without grounding, and the end of the fixed resistor 33 connected with 
zener diode 32-1 at the serial is directly returned to the constant current control section 
411, without minding the current detector 412. In addition, ROM62 stores the control 
program for controlling a constant voltage and constant-current-power-supply equipment 
40, and holding the optimal imprint electrical potential difference uniformly etc. 
Hereafter, decision processing of the applied voltage of the constant-voltage-power- 
supply equipment 31 in a constant voltage and constant-current-power-supply equipment 
40 is explained. 

[0061] First, according to the control program stored in ROM62, if there are directions 
from CPU61, CPU61 will switch a change-over switch 42 to the constant current control 
section 411, where circulation transit of the conveyance belt 21 is carried out. The 
conveyance belt 21 is made into a run state for lessening effect of the resistance 
nonuniformity of the conveyance belt in measurement with the electrical-potential- 
difference detector 312 mentioned later. 

[0062] Next, the constant current control section 41 1 is started, and it controls so that the 
total current value of the imprint current values 11-14 in each imprint rollers 25C-25K 
turns into a predetermined imprint current value set up beforehand. The measurement 
result outputted from the electrical-potential-difference detector 312 is stored in RAM63. 
Hereafter, the amplitude-measurement value of the electrical-potential-difference detector 
312 in the condition that the constant current power supply was turned on is called 
"constant-voltage control reference value" over an imprint roller. With this constant- 
voltage control reference value and the optimal imprint current value, the total resistance 
in the path to each photo conductor drums 1 1C-1 IK is guessed through the conveyance 
belt 21 from each imprint rollers 25C-25K in four imprint locations. In addition, this total 



resistance will be seasoned with the average resistance of a conveyance belt. It is because 
the constant-voltage control reference value is measured in the condition that the 
conveyance belt 21 was conveyed and the local resistance value change of a conveyance 
belt is equalized, as mentioned above. 

[0063] The table showing the relation between this total resistance and applied voltage is 
beforehand stored in ROM62, and the optimal applied voltage of a constant voltage 
power supply is determined based on this total resistance. Although mainly made by the 
power up of equipment about the above processing, it is good just before each print job 
activation and as for every predetermined print number of sheets. And a change-over 
switch 42 is switched to the constant- voltage control-section 311 side at the imprint time, 
and the optimal electrical potential difference by which was made to turn on a constant 
voltage power supply and a decision was made [ above-mentioned ] is impressed. 
Thereby, the optimal imprint electrical potential difference according to the total 
resistance of a conveyance belt and an imprint roller is impressed to the imprint rollers 
25C-25K. That is, since the optimal electrical potential difference for an imprint is 
impressed to an imprint roller according to degradation of the imprint roller by 
energization and a conveyance belt, an operating environment (temperature and 
humidity), etc., imprint effectiveness is continued and stabilized and can form the image 
of good image quality. Moreover, like the gestalt of the 1st operation, since the imprint 
roller of one kind of resistance can be used, a low cost tandem-die copying machine is 
realizable. 

[0064] In addition, if it sets up so that it may become total of the optimal imprint current 
value which calculated beforehand the current value passed by the constant current 
control section 41 1 in case the total resistance is calculated, it is also possible to make the 
electrical-potential-difference value detected with the electrical-potential-difference 
detector 312 at this time into the optimal electrical potential difference which should be 
generated in the constant-voltage control section 31 1 as it is. In this case, although the 
value of the total of the optimal imprint current value which can be set changes for every 
model with differences in a configuration member etc., it is easily calculated by 
experiment etc. 

[0065] (Modification of the gestalt of the 4th operation) The following gestalten can be 

carried out as a modification of the gestalt of operation of**** 4. 

** Although constant current was passed on four imprint rollers by the constant current 

control section 41 1 and the constant- voltage control reference value was measured, you 

may make it measure a constant-voltage control reference value according to an 

individual about a specific imprint roller in the gestalt of implementation of the above 

4th. 

[0066] Since it does not use only imaging unit 10K in performing the print of 
monochrome especially, it is convenient, if you constitute so that a constant-voltage 
control reference value can be calculated only about imprint roller 25K. Drawing 1 3 
shows the configuration which can be set in this case, and it differs in that the switch 
sections 34C-34Y were formed in drawing 12 in the middle of the imprint current path 
from the partial pressure circuit to the imprint rollers 25C-25Y for colors. 
[0067] In calculating the constant-voltage control reference value only about imprint 
roller 25K While changing the switch sections 34C-34Y into the condition of OFF, carry 
out and carry out constant current control of the constant-current-power- supply 



equipment 41 to ON, and the electrical-potential-difference detector 312 detects the 
electrical potential difference then generated in the constant current control section 41 1. 
What is necessary is to make this into a constant-voltage control reference value, to 
calculate the resistance in the imprint current path concerned, and just to ask for the 
control voltage at the time of constant- voltage control further. And when performing a 
monochrome print, the imprint effectiveness at the time of a monochrome print can be 
stabilized by changing into the condition of OFF of the switch sections 34C-34Y, 
generating the control voltage for imprint roller 25K for which it asked the account of a 
top with constant- voltage-power-supply equipment 31 in the constant- voltage control 
section 311, and being impressed by imprint roller 25K. 

[0068] Although the switch sections 34C-34K according to individual were formed, since 
it is turned ON at these **** coincidence at the time of a color-print, as it is shown in 
drawing 14 , the one switch section 39 is substituted for the imprint current path which 
goes via the imprint rollers 25C, 25M, and 25Y for colors, this bundles up the imprint 
current path to the imprint roller for colors, and you may make it cut in this modification. 
In addition, in this drawing, since a current will not flow to a fixed resistor 33 if the 
switch section 39 is turned OFF and trouble is lost to detection of the imprint current by 
the current detector 412, the end of this fixed resistor 33 has been grounded. However, it 
is more desirable to make it the current which connected it like drawing 13 since the 
switch section 39 was turned on, and went via the fixed resistor 33 not pass the current 
detector 412, in also calculating the whole constant- voltage control reference value. 
[0069] Moreover, in the time of a monochrome print, in order to avoid the consumption 
in the imaging units 10C-10Y for colors, when it has the configuration which makes the 
photo conductor drums 1 1C-1 1Y estrange from the conveyance belt 21, the switch from 
which an imprint current path is cut as mentioned above using this can be omitted. 
Drawing 15 is drawing showing an example of the image formation section which can be 
set in this case. 

[0070] While the sheet conveyance section 20 has a backup roller 28 between the imprint 
locations of the imprint rollers 25Y and 25K It has the frame member (un-illustrating) 
which holds the imprint rollers 25C-25Y, the follower roller 23, and a belt cleaner 24 in 
one. This frame member By using the driving shaft of a driving roller 22 as a pivot, being 
rockable in the vertical direction, making the frame member concerned rock below (the 
direction of C) with an actuator (un-illustrating), and making it the location shown with 
an alternate long and short dash line That an imprint current flows to each photo 
conductor drums 1 1C-1 1 Y disappears from each imprint rollers 25C-25Y. The resistance 
in above-mentioned drawing 13 and the imprint current path which goes via imprint 
roller 25K like 14 can be calculated. 

[0071] Each imprint roller is manufactured for the same material, and it considers that 
extent of degradation by energization is almost comparable in each imprint roller. 
Therefore, if the resistance in the imprint current path which goes via at least one imprint 
roller is calculated, since it will be thought that the resistance in the imprint current path 
which goes via other imprint rollers is also the same, the constant-voltage control 
reference value in the case of operating all imprint rollers based on this can be calculated 
easily. 

[0072] In addition, in the gestalt of each above-mentioned implementation, although the 
electrophotography-type tandem-die copying machine has mainly been explained that by 



which this invention is limited to this — it is not — each imaging unit, when it is and a 
photo conductor drum is shared Namely, an electrical potential difference is impressed to 
two or more electrode needles located in a line with a configuration which arranged two 
or more exposure units and development counters on the perimeter of one photo 
conductor drum, and the main scanning direction on the front face of a drum at constant 
pitch. When it has two or more so-called electrostatic recording imaging units which 
record an electrostatic latent image on the drum front face concerned, it is applied to the 
general image formation equipment which imprints the image formed in a certain 
imaging unit with two or more imprint equipments, and forms an image. 
[0073] 

[Effect of the Invention] As explained above, according to the image formation 
equipment concerning this invention, the number of the imprint power units which 
impress an electrical potential difference to each imprint charge grant means is made 
fewer than the number of the imprint charge grant means concerned. Since he is trying to 
distribute the electrical potential difference generated with the imprint power unit of 1 to 
two or more imprint charge grant means through a partial pressure circuit Since it 
becomes possible to use the thing of the same configuration as each imprint charge grant 
means, while being able to lower the manufacturing cost, miniaturization of image 
formation equipment is enabled. 

[0074] Moreover, according to the image formation equipment concerning this invention, 
the path cutting means established in the middle of at least one connection path among 
the connection paths of an imprint charge grant means to correspond from the end of a 
voltage drop component is established. Since the connection path concerned was cut 
when the imprint in the imprint location where the imprint charge grant means concerned 
was allotted was not performed Although an imprint power unit is shared, impressing an 
electrical potential difference to an imprint charge grant means in addition to the time of 
an imprint is lost, and it is lost that an edge strip including an imprint charge grant means 
deteriorates vainly. 



[Translation done.] 



